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SPECIFICATIONS 



SERVICE NOTES 



First Edition 



Memroy Capacity 






Output 



a. Patch 

Internal Memory : 64 
(Memory Cartridge! : 64 

b. Tone 
Preset : 50 

Internal Memory : 50 
(Memory Cartridge) : 50 

MIX H = +20dBm max/5. IKfi 
M=+5dBm max/8.8Kn 
L »-10dBmmax/4.5Kn 
PARALLEL A L 3.3KJ2 

R 3.3KJ2 

B L 3.3Kfi 

R 3.3KI2 






Dimensions 

Weight 

Power Consumption 

Accessories 



Options 



» -. 



480(W)x 400(D) x 88(H) mm 

18-7/8x15-3/4x3-7/16 in. 
7.6 kg/70 lb. 10 oz. 
32W 

Connection Cord x 2 

MIDI Cable x 2 

Memory Cartridge M-64C x 1 

Edit Map 

Owner's Manual 

Guide Book "MIDI" 

Programmer PG-800 



: 



V 



' .» 



Pot. EVB-KOAC 10 D54 (13339470) 
Knob black (22485105) 
Cover 224-447 (22245447) 



Fluorescent Indicator 

FIP32A6R 

(15029720) 

FCD Cover Top 202-777 

(22023777) 

FCD Cover Button 202-790 

(22023790) 



Front Panel 

221-525 

(22213525) 



LED red 

GL9HD14 

(15029228) 



Memory Cartridge Holder Assy 
(7936514000) 



I— LED green 
GL9PG12 
(15029149) 



\ 



\ 




Rack Mount Angle 
(22123559) 



Jack (stereo) 



HLJ0605-01-010 
(13449232) 



Rotary Encoder 
EC24B30B 
(13279790) 
adiak Knob 
(22485106) ' 



Switch SDDG 3078A 
(13129124) 
Button black 
(22470240) 

DIN Socket 6P 

TCS1662«1-0101 
(13429651) 



Switch 

SSSB02 

(13159154) 



*1 Key 
*2 Key 
*3 Key 
*4 Key 
•5 Key 
•6 Key 
Key 
LED 



Top Assy 
Top Assy 
Top Assy 
Top Assy 
Top Assy 
Top Assy 
Switch 



MASTER TUNE. WRITE, PATCH, PARAM (22493163) 
TONE. VALUE, MIDI, NAME, <] , CHASE (22493164) ' 

D>. CART, SHI FT, ENTER (22493165) 

A, B.C. 1.2.3 (22493166) 

D ' E * 4 - 5 (22493167) 

F,G. H.6,7,8 (22493168) 

SKHHBE (13129733) 

GL9HD12 (CHASE, CART, SHIFT, ENTER) (16029152) 
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|H) mm 
16 in. 
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AC Inlet 

PA 126 10O/1 17/220V (13429710) 
CM 3 240V 03429708) 













Roland 



Bottom Cover 202-324 
(22023324) 










DIN Socket 5P 

MIDI3NS 
(13429168) 



l »*"*lltl QU1*\ 
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Jack (mono) 
YKB21 5012 
(13449146) 




Switch 

SSP12240A 
(13159335) 
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Holder Assy 
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a DIAL BOARD 
EMI BOARD (2) 
ASSIGNER BOARD 
CARTRIDGE BOARD 
MODULE BOARD 
SWITCH BOARD 
DISPLAY BOARD 
JACK BOARD 
POWER SUPPLY BOARD 
FILTER BOARD 

EMI BOARD (1) 
IC DATA 
MIDI 
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CAUTIONS 



sawn 



The following attaching parts are installed to prevent 
EMI (electromagnetic interference) and, whenever 
removed during service, must be replaced in the original 
locations before normal operation use. They must be so 
installed that PCB's ground points are positively 
connected to the chassis, 
. Lugs (battery contact- like springs) that are attached to 

the assignor board and the jack board. 
. Lugs on the module board. 
. Wiring and lug connected to the GND terminal of the 

stereo phone jack. 

. Also positively secure shielding covering the flexible 
cable between the memory cartridge and CPU board. 









PARTS LIST 



CASING 



22213525 


Front Panel 


221-525 


22103902 


Front Holder 


219-002 


22813563 


Sub Chassis 


281-56$ 


22023323 


Top Cover 


202-323 


22023324 


Bottom Cover 


202-324 


22193903 


Side Holder (Left) 


219-903 


22193904 


Side Holder (Right) 


219-904 


22123559 


Rack Mount Angle 


212-659 


KNOB, BUTTON 




22485106 




a dial 


22485105 




VOLUME 


22470240 




POWER 


22493163 


Key Top Assy A 


MASTER TUNE. WRITE. PATCH, PARAM 


22493164 


Key Top Assy B 


TONE. VALUE. MIDI, NAME ,< CHASE 


22493165 


Key Top Assy C 


► .CART. SHIFT. ENTER 


22493166 


Key Top Assy D 


A.B.C. 1.2,3 


22493167 


Key Top Assy E 


D.E.4,6 


22493168 


Key Top Assy F 


F.G.H.6.7.8 


SWITCH 






13129124 


SODG 3078 A 


POWER 


13129733 


SKHHBS 


Key 


13159154 


SSSB02 


PROTECT 


13279790 


EC24B308 


Rotary Encoder 


13159335 


SSSP12240A 


OUTPUT LEVEL 


JACK, SOCKET 




13449146 


YKB21-5G12{MONO) 




13449232 


HLJ0605-01-01Q (STEREO) PHONES 


13429168 


MIDI3-NS (5P DIN Triplet) MIDI 


13429651 


TCS»662-01-0101(6P DIN) 


PROGRAMMER 


13429710 


AC INLET PA-126 


100/ If 7/220 V 


13429708 


AC INLET CM- 3 


240 V 


POWER TRANSFORMER 




22453443U0 


245-443U0 


100/ 11 7/220/240 V 


COIL 






12449283 


DC-DC Converter 


F1P Driver 


12449244 


SC-02-15E 1.5MHz 


Line Filter 



RESONATOR 




12389737 


HC/U 16MHz (Crystal) 


12389748 


CSB600P (Ceralock) 


PCB ASSY 




7616510000 


Assignor Board (See P 8) 


7936518000 


EMI Board 1 


7936510000 


EMI Board 2 


7616607000 


Module Board (See P. 8) 


7936507000 


Power Supply Board 


7936506200 


Filter Board 


7936506400 


Filter Board 


7936506500 


Filter Board 


7936610000 


Jack Board 


7936512000 


Display Board 


7936513000 


Switch Board 


7936515000 


a-dial Board 


POTENTIOMETER 


13339470 


EVB-KOAC10D54 


13299193 


EVN-D4A A00 B54 (Trimmer) 


13299199 


EVN-D4A A00 B13 (Trimmer) 


TRANSISTOR 




15119106 


2SA733Q 


16129107 


2SC945Q 


16119614 


2SB1015O 


15129827 


2SD1406-O 


15119601 


2SB605L 


15129130OG 


2SC1583G 


15129613 


2SD1207S 


15119819 


2SB507E 


15129820 


2SD313E 


15129170 


2SC945R 


Screened in Gm for 


Q6.Q7,Q10of Module Board VCF-VCA 


Module;dotted in Red. Orange. Yellow or Green 18 2SC945R i 


(3 for each voice )or 


i a given Module Board should be of 


the same color dot for reproducing uniform timbre. 


15139103 


2SK30ATM-GR 


15119133 


DTA114 


16129150 


DTC114 



FEB. 1987 












\stz%£tt&-f 



Dtttf ■£•**'< 



C«l«lft^T* 



Si'7l/+-/y 



1C/U 16MHz 
ISBOOOP 



(Crystal) 

(Carelock) 



Display Board 



^signer Board (Saa P 

Ml Board 1 

Ml Board 2 

lodule Board (Sit P 

ower Supply Board 

ilter Board 

♦ Iter Board 

iltar Board 

ftck Board 

isplay Board 

witch Board 

-dial Board 



Powtr Supply Board 
6P DIN Socktt 



100/117V 

220V 
240V 



VB-KQAC10D54 

VN-D4A AOO B54 (Trimmer) 

VN-D4A AOO B13 (Trimmer) 



VOLUME 



A733Q 






C945Q 






B1015O 






D1406-O 






B605L 






cinsa 






D1207S 






8507 E 






D313E 






:&45R 






Q7 ( Q10of Module Board VCF-VCA 




\ range. Yellow or Green 


18 2SC945R s 




iven Module Board should be of 




eproducing uniform timbre. 




(30ATM-GR 






A 114 




w/built in bias resistors 


C114 




w/built in bias re§ iitors 



IC 



15229830 

15179334 

16176343F0 

16170807 

16179808 

16179809 

16179203 

16219160 

15179142F0 

16179359 

16179188B0 

16219149 

16169603 

16169624 

16169611 

15169608 

151693O1B0 

15169304B0 

1816930880 

15169347B0 

1616931 1H0 

15189318B0 

16169326B0 

1616932780 

15169306B0 

1516B321B0 

16160128TQ 

16169114T0 

161691 1BT0 

161691 13D0 

16169124H0 

16178240 

16219150 

16189171 

16189164J0 

16219213 

16169604 

16219167 

15189138 

16229828 

16199117 



MB63H149PF-GBND 
TC5564 PL-20 

MB8416A-12P-SK-G 

P-ROM A 

P-ROM B 

P-ROM C 

HD63B03RP 

J.PD7001C 

MBL8031AH-P-6 

//PD8155HC-2 

M5M82C64 P-6-D-1 

MM6437 

TC40H000P 

TC40H245P 

TC40H174P 

TC40H373P 

M74LS00P 

M74LS04P 

M74LS30P 

M74LS32 

HD74LS74P 

M74LS138N 

M74LS273 

M74LS367AP 

M74LS08P 

M74LS161AP 

TC4060BP 

TC4062BP 

TC4066BP 

BU4051B 

HD14093BP 

MPD7538A-013 

jiPO8300C 

M6218P 

NJM084 

MN-3008 

MN-3101 

M6241L 

M5218L 

IR-3R06 

M5230L 



Dmamic Gate Array 

C-MOS Static RAM 
C-MOS Static RAM 
Assigner Board 
Module Board A 
Module Board B 
CPU. Assigner Board 
8-bit A/D Converter 
CPU. Module Board 
8-bit Static RAM 
Programmable Counter 
Digital Noise Source 
C-MOS Inverter 
C-MOS Driver 
C-MOS D-FF 
C-MOS Latch 
Quad N AND 
Hex Inverter 
8-input NAND 
Quad OR 
Dual D-FF 
Decoder 
8 D-FF 
Hex Buffer 
Quad 2-input NAND 

Counter 

Hex Buffer 

Analog Switch 

Quad Analog Switch 

Analog switch 

Quad 2-input NAND 

4-bit CPU, Display Board 

FIP Latch Driver 

OP Amp 

Quad OP Amp 

BBD 

BBD Driver 

VCA 

OP Amp 

VCF-VCA Pack 

V- Regulator 



DIODE, LED, PHQTOCOUPLER 



16019125 

16010143 

15019323 

16019606 

16019607X 

15020720 

16029162 

16029228 

16029149 

15229708 

15019208 

15019243 

15019267 

CAPACITOR 



1SS-133 

1SS-116 

04AZ9.1Z 

06243Y 

0626.2X 

FIP32A6R 

GL9HD12 

GL9HD14 

GL9PG12 

TLP-662 

1SR-36-200A 
1B4B1 

4D4LW1 









LED: Red 
LED:Gr*en, MIDI MESSAGE 
LED:Gre#n, MONO MODE 

Op to isolator 

Diode, Power Supply Board 

Rsctifira Bridga 

Ractifira Bridgt 



13529104 
135482 1 6 Y0 
13529118 
13529128 



OE7150F472MVA1 
0.01// F 50VG (±2X) 

DD107SL221G50V (220pF.60VG) 

DD107CHW0J50V (68pF,Tamparatura Compensating) 



Lina Capacitor 

Film 



i 



RESISTOR 






• 




COLLAR BUSHING 







R MLS 8-104 J 


100k x8 Array 






13919313 






13919321 


RMLS 13-103J 


10k x 13 Array 






12)59734 TA-307 (L=7mm) 




13919310 


RMLS8-103J 


10k x 8 Array 






• 12159715 TB-300 




13919308 
13919147 


RMLS8-103J 
RMLS4-103J 
RGLO 6-102J 


10k x 6 Array 
10k x 4 Array 
1kx6 Array 






FLAT CABLE 




13919335 






13919146 


RKM 14L503F 


R^2R Array 


**" 




13479200 SMCD 28 X40C-BD10P1.25 




13919168 


RMLS4-224J 


220k x 4 Array 






13479201 SMCD 34 X400-AD10P1.25 




13919336 
13919322 


RMLS 8-224 J 
RMLS4-102J 
1/2W 560Q 


r 

220k x8 Array 
Ikx 4 Array 

Solid 


• 




HEAT SINK 

■ — _ . , 




13819191 


*-. e 




13819261 


1/2W 470k Q 


Solid 






22463904 246-904 














22463146 246-146 




FUSE, FUSEHOLDER 








22463155 246-155 

WIRING 




12559409 


SD8 630mA 
CEE T315mA 




100/ 117V 




12559509 






12199552 


UF0005-02 




220/240 V 




23493500 Assy A 

23493501 Assy B 




CONNECTOR HOUSING 








23493502 Assy C 

23493503 Assy D 




13439260 


5267-03A 








13439261 


5267-04A 
5267-06A 








BOSS NUT 




13439263 







13439264 


5267-07A 








22153577 215-577 (H=8mm) 




13439265 


5267-08A 








22153578 215-578 (H=1».5mm) 




13439269 


5267-09A 








22153526 215-526 (H=12mm) 




13439266 


5267- 10A 








22155567 215-567 (H=5mm) 




13439278 


5267-11 A 












13439267 


»*»' 9 9 r^% 

5267- 12A 
5268-02A 






MISCELLANEOUS 




13439271 






13439285 


5268-03A 








22373609 Memory Cartridge M-64C 




13439272 


5268-04A 








7936514000 Memory Cartridge Socket Assy 




13439273 


5268-06A 








13529105 EMI Filter DSS310-55D223S 




13439270 


5268-08A 








13529110 EMI Filter DSS310-55B222M 




13439318 


5268- 11 A 








12449266 EMI Fitter BL01 RN1-A62 




13439280 
13439315 
13439316 
13439317 
13419546 


Card Fitting CF-028 
Card Fitting CF-034 
Card Fitting CF-127 
Card Fitting CF-134 
Stacking Connector 6508- 


0000EJ 


Symi Card Connector 
Sum* Card Connector 
Sumi Card Connector 
Sumi Card Connector 




22123222 Power Transformer Plate 212-222 

22125230 card Plate A 

22125231 Card Plate B 
22325334 Rubber Foot 235-334 
22220319 Power Switch Escutcheon 




13419547 


Stacking Connector 6512- 


OOOOEJ 






1Z509Z52 Lithium Battery CR-2450 




13419548 


S tacking Connector 6608- 


6002EJ 






13429523 ic Socket SMO-28-S6T 




13419549 


Stacking Connector 6612- 


6002EJ 










AC CORD SET (Detachable ) 








4 




13439825 


DC-320-J01 








13439812F0 


UC-7O4-J01 




100V 

117V 

220V 

240V:Australian 




• 




13439813F0 
13439814F0 


EC-210-J06 
SC-415-J06 










23495110 


5722 660 4606 


i 


?40V:Eng1and BS Certified 








COVER. SPAC 


ER, HOLDER 

FCD Cover (Top) 








* 








22023777 


202-777 






22023790 


FCD Cover (Bottom) 


202-790 










22245447 


Slide Pot. Cover 


224-447 






* 




22240503 


Switch Mask 


224-503 






* 




22163549 


Power Switch Spacer 


216-549 










22163548 


Switch Spacer 


216-548 










22163556 


Panel Spacer 


216-550 










22163545 


FIP Spacer 


216-545 










22193905 


Jack Holder 


219-905 










22195889 


MIDI Holder 


219-889 










22193906 


Power Switch Holder 


210-906 











' ' ■ * v ^ / sj 



A -307 
B-300 



(L=7mm) 



tfCD28x40C-BD10P1.25 
rtCD34 X40O-AD1OP1.25 



B-904 
3-146 
3-155 



sy A 
sy B 
sy C 
sy D 



-577 (H=8mm) 
-578 (H=11.6mm) 
-526 (H=12mm) 
-567 (H=5mm) 



tiory Cartridge M-04C 

■nory Cartridge Socket Assy 

I Filter DSS310-55D223S 

I Filter DS$310~55B222M 

(Filter BUI RNI-A62 

mr Transformer Plate 212-222 

d Plate A 

d Plate B 

ber Foot 235-334 

er Switch Escutcheon 

ium Battery CR-2450 

ocket SMO-28-S6T 



WIRING 









Sound Backup 






■ ■■ ■ ■ ■ ■ • 



* ■ - - - ' ' ' ' ' " 1 1 i 




Power 

Supply 

Board 



Display Board & Switch Board 










A 23493500 



•flV i V i -iVM Wiring B 23493501 

mmssssm: wiring c 23493502 



Wiring D 23493503 



M 















■ : 



3 



MK5 



-i 



EXPLODED VIEW »WH 



Assigner Board (7616510000) 

Power Transformer . 245 443U0 (22453443U0) -i 

245 471C0((22453471C0) 

Display Board (7936512000) 
Switch Board (7936513000) 



* 

Module Boards (Same as JX-10's Module Board) 

(7616507000) 



or Dial Board (7936515000) 







Jack Board (7936510000) 



Sub Chassis 281 
(22813563) 



Board 100/1 17V (7936506200) 
220V (7936506400) 

240V (7936506500) 

Heat Sink 246-155 (Assigner Board) (22463155) 






Heat Sink 246 904 (22463904) 
Power Supply Board (7936507000) 

^ Screw 4x8 mm (3 each) 
PHBLK 



Rack Mount Angle 212-559 (22123559) 




Rubber Foot (4 each) 
(22355334) 



Top Cover 202-323 (22023323) 



Screw 4x8 mm (3 each) : 

OH BLK I 

! 






Side Holdei 
Side Holdei 




Front Hoide 



MKS- 



— 



FEB. 1987 






TB-300 TA-307 
12159715 12159734 



&: Boss Nut 215 578 (H - 11.5mm) 
* : Boss Nut 215-577 |H ■ 8mm) 



i 
i 

j 
Is (Same as JX-10's Module Board) 

(7616507000) 
















Jack Board (7936510000) 






7936506200) 
7936506400) 
7936506500) 

) 









212 559 (22123559) 



I 



* 



Mx8 mm (3 each) 
LK 

























Side Holder (Left) 219-903 (22193903) 
Side Holder (Right) 219-904 (22193904) 



Screw 3 x 6 mm (5 each) 
Tapping B1 BLK 

i 




Front Holder 219-902 (22193902) 



1 
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BLOCK DIAGRAM 






MEMORY CARf RIDGE 






IC2 63H149 
GATE ARRAY 








DATA BUS 



ADDRESS BUS 



IC3 8416 
RAM C61 16) 




C16B40B 




ira 1 



sia a 



a DIAL 



IC15. 19. 20 LS367 
BUFFER 





SW & DISPLAY 



8X8 SWITCH 
MATRIX 



IC4 H245 
BUFFER 



IC6 27C256 
ROM (57256) 



LEC 



IC18 LS138 
BUFFER 



T^ 



IC1 I 
LED D 



T 



ASSIGNER BO/ 



PROTECT SW 












' 



•\ 









■ 



\- 






\ 



■ 



' 



« 



ADDR ESS DAT A 8. CONTRO L BUS 

1 xr 3^nn 



IC10 
8031 






IC11 H373 
ADRS LATCH 



V 



IC15 LS138 
I/O ADRS DECODE 



IC1 2764 
ROM 



IC 18 LS13. 
ADRS DECODE 



IC28. 29 4051 
DCO SELF ADJ 





OCO-1 




-Gjgfi BEE- 



N«L 



IC13. 17 LS161 
DCO PRESCALEjn 




MODUL 



IC14 8155HC2 
RAM t I/O PORT 



b-Js 



IC3 4050 IC2. 4 H174I 
IC6 5218 A/D CONV. 



IC19. 20. 21. 22 82C53 
PROGRAMMABLE 
COUNTER (DCO) 



IC23. 24. 25. 26. 27 4051 

ANALOG DEMULTIPLEXER 
IC31. 32. 33. 34. 35. 36, 37 064 SAMPLE & HOLD 



IC7 MM5437 
IC8 LS32 
IC9 5218 

NOISE 
GENERATOR 



V) 




IC44 

4066 
SYNC 

SW 
WAVE 
SELECT 


IC438 
5218 

SAW- 
TOOTH 
GEN 1 



DCO-2 



IC42 
4066 

CROSS 
SW 

WAVE 
SELECT 



IC43b 
5218 

SAW- 
TOOTH 
GEN 



MIX, CROSS MOD 



IC41b 

5218 
AMP 

MODU- 
LATE 



IC413 

5216 
DCO 
MIXER 



VCF. VCA 



IC40 IR3R05 
SINGLE CHIP 
VCF-VCA 
CIRCUIT 



IvMk ill 





-»M1PI OUT > 




MODUL 



!>l I VO / U 



1B 17 1B 19 ao S I 22 23 24 P5 






#- ■ 



7 2H P'? 3U 3 1 :ip j;i ;m ;j , 



38 37 .JM 






SW & DIS PLAY BOARD 

8X8 SWITCH 
MATRIX 



LED X 8 



MASTER 
VOLUME 



FIP32B6R 
DISPLAY 



IC18 LS138 
BUFFER 



X 







*PD63 
LATC 



^PD7538AC 
4BIT CPU 



IC1 LS273 
LED DRIVER 



DATA 




r 



:256 
'2563 



ASSIGNER BOARD 










ADDRESS 8-15 






< PQ RF.ADY2 - 












PROTECT SW 



313 







^ 



MODULE BOARD 



IC14 8155HC2 
RAM & I/O PORT 



IC7 MM5437 
IC8 LS32 
IC9 5218 

NOISE 
GENERATOR 



in 

Q 
O 



u 

Ld 
_l 
Ld 
(/) 

Ld 



1 








IC39b 5218 
SYNTH MIXER 



tilPI li 




PROORAHMER 




i 



.PANElTBO.ARfiJ 



i 




IC30 4052 
IC38 5218 



*T>itu i\*y 







i 
i 



IC5. 45 5218 
CHORUS SWEEP 
LFO 



CF. VCA 



IC40 IR3R05 
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CIRCUIT DESCRIPTIONS 

GENUAL 

The MKS 70 is a 12 voice (24 DCO, 12 VCF, 12 VCA) 
synthesizer consisting of the following two systems. 



Control System 

The system is composed of four CPUs. 

Assigner CPU 63B01 Master 

Module CPU 8031 Slave 

Display CPU jiPD7538AC Slave 



1 pc 


2 pes 


1 pc 






Voicing System 

The system falls into two PCBs: UPPER and LOWER 
Modules, each caters for 6 voices through the following 
circuit configuration. 

DC0 • ■ 4 programmable interval timmers 

(M5M82C54P), each containing 3 
counters. 

VCF, VCA 6 one-chip VCF & VCA ICs 

IR3R05 

Chorus Circuit . . .2 channels 



DETAILED 



Assigner Board 






■ SWITCH READING 

The CPU IC8, 6380 IV reads the status of switches 
through buffers IC18 (LS138) and IC4 (H245). 
The switchings are: 

Touch switches on the panel 

Rotary encoder 



PROGRAMMER PG 800 

The output data from the PG-800 is sent to the CPU IC8 
directly in a serial synchronized format. 



Module Board 



DCOs 
■ DCO 1 

The 8MHz clock from the assigner board is first divided 
at prescaler IC17, LS161 either by 1/2, 1/4, 1/8 or 1/16 
according to the DCO range set before being sent to pro- 
grammable counters IC19 and IC20 (82C54) which 
further divide the clock down to the object frequency. 






EMMR 

MKS-7 0lil 2*4 X( 2 4 DCO, 12 VCF, 






mm* 

CPU8031 (XI— 7) 2fe, f^/HCPU 
/ , PD7 5 38AC(XP-y)l|t0)fi-4ffl*^U-Cl'4 
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UPPERWLOWERt^i 



^s^icji, t ne 



to 






▲ DCO : /b^7v^. tits* 

M5M82C54P 

▲ VCF , VCA I 7 ;• -f j, 7*VCF-VCA IC 

I R3R 5 

▲ 3-7 X0&: 2%1& 



4 IB 






em 



TV** ae-h* 



IC8(6 3B0 1V)CPUtt»JjlT0)tO*, IC 
18(LS138)&0IC4(H245)0V<y7r* 
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PG 800 
PG-aoo o>tojjr- * li, |«J»Jj*;<D •> '/ r ^(ci^-p 

ICS ( 6 3 B0 1 V ) CPUtoX-h^jUtemttiZ-t, 
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TirO.f-r^^UXT^;8MHz0)^a ., ?<i 
IC1 7( LS 1 6 1 )^'Jxy-7lca:0DCO^^U' 
^$>lCj£fc*C, 1/2, 1/4, 1/8, 1/16 icftffiztl* 
I C 1 9 , 20 ( 8 2C 5 4 ) 7*d ?*7 v 70u • £ £ ;/ * 

TJLJt. 
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DCO 2 

The DCO 2 hi 
midway betwe 
ICs 21 and 2 
NAND and IC1 
timer and alw; 
TUNE knob is 
pitch data fro 
offset data so 
outputs are in 
+/-0. 



WAVEFOF 

Sawtooth 

The circuit gen 
frequency of a i 
module A are ta 
The square wav 
going pulse forv 
C74. The C74 
output, i.e. cha 
IC26. The char 
rises, maintain 
constant over tfi 



Pulse 

Increasing DCO' 
sawtooth. This 
PULS is selected 

SYNCHROI 

Enabling SYNC 
from T1-A to 
through an anal 
The pulse is als< 
for synchronizing 



■ VCF AND \ 

A pair of VCF 
IC40 (IR3R05). 
oct LPF. The 
EXPONENTIAL 
accepts VCA CV 
for VCA level ant 
The 1st VCA in: 
IC47 (5241 L) cc 
improve S/N rati< 
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■ DC0 2 

The DCO 2 has an additional circuit, FINE TUNE put 
midway between prescaler and programmable counters 
ICs 21 and 22. The circuit consists of IC12 (LSOO) 
NAND and IC14 (8165) SRAM containing 22 l/Os and a 
ttmer and always lowers the clock except when FINE 
TUNE knob is set at extreme + position. Therefore, the 
pitch data from the CPU IC10 (8031) containes an 
offset data so that the frequencies at IC21 and JC22 
outputs are in tune when FINE TUNE knob is set at 
+/-0. 






























WAVEFORM SHAPER 
Sawtooth 

The circuit generates a series of sawtooth waves to the 
frequency of a programmable counter output. DC01 and 
module A are taken as examples. 
The square wave T1-A is first differentiated; the positive 
going pulse forward biases Q9, which in turn discharges 
C74. The C74 is then charged through IC43 whose 
output, i.e. charging rate is determined by DC01-A from 
IC26. The charging rate increases as the note or pitch 
rises, maintaining the sawtooth amplitude nearly 
constant over the keyboard range. 

Pulse 






Increasing DCO! -A above overcharge f latins the top of 
sawtooth. This phenomenon will be made use of when 
PULS is selected on the panel. 

■ SYNCHRONIZATION 

Enabling SYNC allows the positive going pulse derived 
from T1-A to be applied to DCO-2 counter IC21 
through an analog switch IC44, SY-A and GATE pin 
The pulse is also routed through D7 to the base of 09 
for synchronizing the DCO-2 sawtooth generator. 



S 



** *« 



VCF AND VCA 

A pair of VCF and VCA is fabricated on one chip IC 
IC40 (IR3R05). VCF is a state variable filter of -24dB/ 
oct LPF. The VCA stage has both LINEAR and 
EXPONENTIAL control inputs. The LINEAR input 
accepts VCA CV while the EXPONENTIAL input caters 
for VCA level and companding CVs. 
The 1st VCA inside IC40 (IR3R0S) and the 2nd VCA 
IC47 (5241 L) constitute compressor/expander pair and 
improve S/N ratio. 



■ DCO 2 

&*toHW)fatDCOltmmTTK DC02018 
iU * t Jx'r-7frC>0>totimmiFlNE TUNE0SJ* 
*L-CIC2l.22(82C5 4)^n*aTM| 

FINE TUNE@KUIC12(LS00) NAND £ 
IC14 (8 155)S-RAM(22I/0 + Hv^) 
*^«fi!t$n, FINE TUNERS (ttZU«7*~fi 

CFINE TUNE Wi(*tZtt'*7 >-*-,* ,j a 

- ) **#* ( ±o ) *te^uT^*ui£ ( f •/ **•- ? a 

»IC10(803I)CPUmC21 , 22<82C 
5 4 )^l«iEL.fcT'-**&»)*-a-o ] 






mmmm 

mm*m 

£^teTl-Alif*#$ttiE0)/^x*a£ U Q8* 
iil:C7 4*tt«Li-ro C7 4fi3|£«|* IC43K1 

/Ota* 

SYNC*^co^^Tl-A^^#g^L^^Vuxii, 7 
tu*$m IC4 4*iiL;T, DC02fl)*!>^ IC2 
1 »GATE^«i/^ (SY-A)i LTJo*. **l 

1 1. m*fK d c o 2 <mmvt&%£®&i ( Q 9 *m t 

■ VCF, VCA 

> IC40( IR3R05) 7>^s»7°VCF-VCA IC 

2©T?4#-* -2 4dB/octa>^tt;6J*i)i^o 
>«**gfrVCA IC47(5241L) 

IC40( IR3R05)(7>VCA<t IC47(5241L) 
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Functions 

Signal Input 



CV Input These CVi determine timbre and 
level of a sound 



CHANGE INFORMATION XEXft 



VCA<D«frULINEAIl4EXPONENT!AL«2->03 
> l*°-*Aa*f*-*T**0, VCA CVI4 LINEARIS 
VCA U^*t a >'*y* " f ^ rcvji EXPONENTIAL 
A^JCAOtf. *ft-fUfeTF0>iaOTt-. 






Assignor Board ROM Version 



ROM(A)Version NO. 



IftJftOS Bkxk D.*p*m 



INfUT | 




i Lift! AH 

S IMPQMENTIAL 



I OUTPUT 



{Display Board 



m CPU FOR FIP 

IC1 JMPD7638AC-013I dirtctly controls FlP bated on 
the diti and command stnt from the assigner board CPU 
163601V) which damands additional ports from latch 
IC2 (UPD6300CI. 



■ ROTARY ENCODER INTERFACE 

Output liflnili from rotary tncodar art first fad to IC1 
(HC14| # shimitt trigger where they art routed to LATCH 
•nd CLK pins of IC2 JLS74). rtsptctivaly. CLK and Q 
outputs from IC2 are raad by software scanning through 
tht switch bun 6 and 7, m the tame manner as other 
switches. 



IN 

FREQ 

RE SO 
LINE 
EXPO 

CI 

C2 

C3 

C4 

LOAD 
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Serial Number 



3 > t- O — *A^J 









fkX7U4 #-k 



■ FPIRCRJ 

IC1 (uPD7538AC-0l 3) C PUll, T+4 +• 
#-F<OCPU<«3B0IV) J&^JS6flT*f:fe|*a<7> 

IC2(uPD6300CJLATCHli, FiPfflCPU 

p-* »X>3-#ff)8Heift*U ICI ( HCI A ) 

S"«i»> • H«Mt, I oil [ C 2 ( L S 7 4 ) 
LATCH«f-#lc, i9l-3fiCLKlCME«t«n-ri> 

IC2 LATCH«CLK4Q«, SW BUSfl . 7 left 
«*«1T*»»>, ftWSW4H««Cy7h9,T- **♦> 

ititt. 







Evan If KEY M 
(MIDI infformati 
MKS 70 only wi 
being trig basic 
the following rnt 
for channel B ar4 
HOLD. MODUL 



With KEY MOI 
FADE, a NOTE 
low velocity v, 
MESSAGE LED. 



Tha MKS 70 
PROGRAM CH> 
specified by COI 
OMNI QFF. Ml 
OMNI mode of M 

Assuming that 
CHANGE Is be 
OFF, MONO ( 

change mformath 
vert on a channa 
CHANNEL sornt 

other than tha 1 
FATCH memory . 






* Adding BENI 
Feature 



NOTE 

ON 

(A) 



HOLD 
ON 



NOT! ALL 
OFF NOTE 
(A| OFF 



NOTE 
ON 

IB! 



NOTE A must be kept on. 







t NOTEBmuii 



*. 



Fig. 2 
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REXR 




MStititttt 




Evtn (f KEY MODE hnbrnntin DUAL 
(MIDI information ii to be received by the 
MKS70 only when tant on a channal that is 
baino tha basic channal of tha channal A.), 
tht following messages on tha banc channal 
for channel B art illegally received: 
HOLD, MODULATION and BEND 



With KEY MODE tat at T-VOICE or X- 
FADE, i NOTE ON MIDI information with 
low velocity vilut fails to light MIDI 
MESSAGE LED. 



Tht MKS-70 illegally receives PATCH 
PROGRAM CHANGE on a channal not 
Unified by CONTROL CHANNEL during 
OMNI OFF. MONO modi (tha receiving 
OMNI modt of MKS-70 It OFF only). 

Assuming that PATCH PROGRAM 
CHANGE Is baing attamptad in OMNI 
OFF, MONO modt. Sending program 
change information in a row at short inter* 
trail on a channal specified by CONTROL 
CHANNEL sometimes generates a tone 
other than the tone to be fetched from 
FATCH memory. 



Adding BEND RANGE Initialization 
Feetura 



What is cured 



MIDI channel messages. MONO and POLY, 
are sometimes ignored by the MKS-70. 

Occasional failure in entering a KEY 
ASSIGN setup for channel A in the edit 
mode. 



Changing modes from parameter No 24 
"OCO 2 TUNE" to PATCH edit during 
TONE editing causes a disordered program 
run. 



Changing MONO/POLY from the MKS-70 or 
through MIDI sometimes leads to an out^of 
tune tone. 

With OMNI OFF. MONO mode end SPLIT 
KEY MODE, Pitch Bend information is 
tometimes ignored: No bender effect Is 
obtained. 

•f MIDI messages are sent at timing as 
•xempJed In Fig. 2. NOTE B Is silenced 
during ihaded period. 




HOLD 
OFF 




rE Bmust 



Time 



# BEND RANGE Initial fiat ion 
This feature enables setting of ell patch memories ($4 
patches I to have BEND RANGE values 2 or 12. 
This functional! overwirte portions of internal memory 
data: The existing data should be seved on RAM car- 
tridge, as? necessary, before. 

This initialization does not affect RAM certridge data. 

S«tup Procedure 

A. To Mt BEND RANGE to 12 

Pressing JSHIFT) •nd[j>),uttom. turn the MKS-70 
on. 

B. To Mt B END RAN GE to 2 

Prwiing [SHIFT | and[<|]buttoni. turn tht MKS-70 
on, 



KEY MODE ii DUAL OR* (*♦>**, A 
fca&tttTt*! *<—U 9 9* ♦ >* *tf> MIDI 

« HOL D. MODULATION. BEND <7> MID I 1» 
ft*ftttt,Tl«). 



• KEY MODEoST- VOICE X«X- FADE C> 
•MIDI MESSAGE LEDtfAffLttlV 



•OMNI OFF, MONO*- K*( MKS-7 
*>OMNI«-K|iOFF<D*T*t- ) PATCH 
PROGRAM CHANGE * CONTROL 
CHANNEL T»*Lf:feinmf- t ^^ T( 
*«LTL* 5. 

•OMNI OF F.MONO*- KM). PATCH 
PROGRAM CHANGE**?* 5** CONTROL 
CHANNEL TtttLfc** *#*«*»*-»*. 

* * ^ ^»a»«««T»iiat *> *i*-», «<7>M)« 

■W»J«UBlC«l>4:, PATCH/*»-rtTE|t 
L tz TONE K JESie U * U I '*«<* «. 



*BEND RANGE «UPHtft£««aai 



*BEND RANGE M«Ht»*ft* 
BEND RANGE||»2XJil2KttJE^* tfl , 

*>-»*»*««.TLtl'«f. K-.T* 

-*-«*'- #*e*i*att*ati, c <d 

ICf-#fr 3 e-ltl*('TT*l'. 

<»c«>ft*aera»BU *m }»«*«* 

^t';-(WTA(|, RAM»-h g„ 
i>li-WftH*l,tirA. 



■IIIIH®******-!'/.,*-^ mttQ 

/POLYtattLTiBHIM,*^****. 

•TONE A«9)KEY ASSIGN <»lk*#*t& 



»Ui\ 



• TONEfllxf, 9 HCO >-*N»2 4-DC02 
TUNE " «r»*L . t ««** ^ PATC|| ft x 
f < » r- *- f'vfcfjro&Mtt:*. 



•MIDI Xl2*{*r MONO/POLY W •> ft A * fl 

ttiiTUNEBil-HTL**. 
•OMNI OFF. MONO *-K KEYMODE = 

SPLIT*)*, tf*+-OK|BRU.*„ Tfc . s;/ 

*" - S*#i6iftj&> ttt >»*;*, 4. 
•Elf 2«JtiaMIDIfl» ; ,-t-i;tf|^ r:l | > 




® BEND RANGE It* I 2 ICftXr 4 * ft. 
I SHIFT! • LTD »**>*MM)ICH 

tr*6**frAtit, 

BEND RANGE<B*2lCft£T««ft. 
t SHIFT J . C3] 0>#*>frHNj K m 
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COMPATIBLE PCBS AND 

REPLACEMENT 

CONSIDERATIONS 

Assigner board ml module board are, respectively. 
Compatible with one tor JX 10 Engineering chinges and 
differences in iof iwift (ROM) and tmall attaching parts 
will impose a degree of limitation whan substituting a 
pcb. 

Tha below discusm compatibility considerations in 
details. 



■«05*ttBU3Bfi±<D£» 



MKS-70«f>jX-10« Module Bo.rd. 
A>*i«ner Board itmmmt<:X i &TTi-9.#mz i t, 



l». 



(ft*rtst«i«;tT*«)*r«T*i»ncLTT*i>. ) 



Module Board (sm t«mb a) 



PCB ASSY No. 



PCB No. 



pcb 22923302 00 



«*»-* e*-ftfcOf ir (Tabl. A >W [ 



Description Elf*) 8 





7616507000 



pcb 22923302 02 







pcb 22923302 04 



Re-layou 
changed ; 
BflgglH 

Re-layout to accomodate 
changed parts 



JX-10 



eaeaei 



MKS-70 










Re-layout Co accomodate 
changed parts 

Provide holes to attach 
to a hinge exclusively 
used on MKS-70. 
MKS-70i:B» 



Works 



Oota not 

work 

"51 




Table A 




Works 



Common PCB 

PCBs pan numbered 22023302 04 and above 

Replacement PCB 

An order for module board of MKS-70 or JX-10 will be 

filled with 22923302 04 or above. 

NOTE 

PCBs numbarad 22923302 03 and below are exclusive to 
JX-10 since hinga mounting holes required by MKS-70 
ere not provided in these PCBs. 

CAUTIONS 

ROM 

ROMs are different in program not only between 
models, but also between modules I A and I MKS 

70; UPPER and LOWE R . . . JX10K 

EMI -Preventing Hardware 

- locations differ between models - 

Springs (substituted for by battery contact, etc.) con 

netting return paths to the chassis are for preventing 

EMI (electromagnetic interference!. Before replacing 

PCB. compare the locations of those parts on both 

existing and replacement; change arrangement on tha 

replacement, if not Inconsistency exists. 






■ pcb 3- KiV22»233Q2 04 




rIK: pcb a-FitSS9tat«! 3j»l«cD*fctf«# 



•»««4tTli pcb 22923302 04 jyj* ( MKS- 
70 . **-l Q*i*mm*m)<»l<r>*m*sn**, 

• ROHICOl>T 

-*A , B«j. JX-lOmmfcu-ty.-rtdXjpPER. 
LOWER M )Td>S«Mt«^< 4 4 M4- 

•EliKWIBaJCoUT 
tftie tt E II | **•*& ('<** 'J -=!>*?►*«« 
UfcKO»Or*o>tt )»«J(trti46nT*J0a!llCi »* 
Mtte* ; Ktt->Ti»tf. 

*«s»i». aL-a^jiiiioiifittaaiMaff^cflj 

ILTT4P. 



iJjjjgBjer Board (s- t«m» aT 



PCB ASSY No. 



7616510000 



PCB Ho. 



pcb 22923303 00 



pcb 22923303 01 



Deacrlpti 



pcb 22923303 02 



pcb 22923303 03 



Pattern 



Pattern 






pcb 22923303 04 




pcb 22923303 05 



pcb 22923303 05 
Make exclusive to 
MKS-70 

MKSjjmm 



Pattern 



Pattern 

Make combo n 
JX-10 by ch 
MKS-70 1 * 4 t\ 
JX-10 I £Hr>J 



Exclude p 
required 

MK$-70C**li 



TabltB 



Common PCB 

PCB part numbered 22923303 06 and above with all 

designations filled with component. (See NOTE and 

CAUTIONS.) 

nspiaosmant PCB 

An order for aaslgner board of MKS-70 or JX-10 will be 
filled with the one described above. 

NOTE 

Even part numbered 22923303 06 and above. PCBs 
lacking C11-C30. CN2-CN5, and IC21 and related 
components are exclusive to MKS-70 (with SN 74 1 3001 

Cautions on PCB replacement 

. ROM 

ROMs on both models are incompatible with each 
other. 

. Jumper 
Jumper pads, J1 must be as follows. 

JX-10 open 

MKS-70 .... short 
. EM I -preventing system 
As stressed earlier In Module Board section, this system 
must be re-buit on the substitutive PCB. 



tt 



MKS-70 



• 



rv-fi-x-nz-DHTiT^ B *« 




01 



02 



MKS-70 



Pattern re-layout 
Pattern re-layout 



h 



Pattern re-layout 



Pattern re-layout 
'«*-:HlJE 
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Hik* coaon to MKS-70 and 
JX-10 by chanting artwork 

MKS-70 i *iit±«i:r»t«« 

JX-10 I &l>W«-ft*->ig(g 



Exclude parte not 
required by HKS-70 

Table B 




Uorki 
tMJHj 



Does not 
work 



Work. 



. 



wild all 
TEand 



I will be 



, PCBi 
rtlittd 
1300). 






* tad. 



Vtltm 
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• pcb a- 1*22023 303 05tU»T».o*»ft» !3t 

Id) P<b=»- 1*22923303 04 lOKO.dHl 
JX-I oajfflT'**-^*;!,^ n tt. 
pcb 3-1*22923303 05fcl*r*->T 
I. -■»nWo(Cll-C30.CN2-CN«. 
iC2I4tfl>ajjflH»)*«*«3rlTl>ftl» 
t «« HKS-70 «« <SN7«1 300 «(»«> 

MKS-70lc B tn3nT(««4ff>)rr. 

•n1»ffllipcb22»23303 09 fetPlTA.o^BflltSI 

*< hks-70. lx-itj^MM«m) «i»*i« 
Montr. 

•ROHieot>T 
TE»liieaHiciCL' >:*■** -f f} tf , T T , t ». 

JX-10 OPEN 



( 



HKS-70 



SHORT 



) 



IMIftMMWlcoi'T 

JMlItlJ E H 1 Hm ( *« y * I - a v 9 9 r tftffit 

fci»*0 , *«ft)4W*H«fftHT«IO«|ICio*tttt 

■ *<■)«■, Tt«#r. fttfgft0|. *L*<.**i: Wi i W 

tt«»«««Atf>jcW*HiHt:i Ctt4 j. fttc^-f EH l« 

«Bft*fcftM««L-CT»l». 



TEST MODES 
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The MKS-70 can be put into one of or a combination of 
thrae test modes in which soma adjustments and 
functional checkings can 6* carriad out. 



HSK-70lCli3ial, W rx^*-^ 4 iJ >h 

■** > 9 9 ictcwr * c 4 *<t * * r. 



*:» 



/Hocte I. Assignor Section Test 



Enter thit mode whanavar the unit stays on ona of tha 
•nesstges. 1 - 3. shown in Fif . 3 and won't ttap to tha 
next m«Mot aftar powtr-up. This ttst moot checks 
whathar tha assignor board u intact or not. 
(Whan the unit it powarad up for normal optration 
modt. CPU. in module, A and B monitor chip* under 
lha.r control and take compensetin. and adjusting pro- 
cedum « oKtoary. Upon completion of .uch routine 

fy. Without tha raady signals tha assigns* CPU stalls and 
OOti hangup.) 

This test routina allowi tha aatignar CPU to oparate 
irralavantly to existence or absanca of mch raady signals. 



f. gjNggtfjfj-iV (/\>7r?7li) 





«»H»Atf:4»lcHKS-70*:Fi«. »«>.*», 
* **Xr*-F*Wi.4C4Ul«J. T+4tm 

r«WT««*BtAlt, *?. -•CPOMHi'HIl 
*«»■*-«** » 7*jtt|tL. '<* v + «)iiEM»I. 

tfftt •»***, «i«TUftT*4*cpu-xiio 

tt. **«*>'. -*CPU(AJkO>Bt!)».4; 
«Ht4*fiI6ftTC<rt«4 T*4 tcPUUM> 9r 
"''tTLti'tr. Cfltxit- Ktt*^'.-a 
CPU*.6*««rtt**»«*iKft«<xtr¥^ 

Fi*. 3<DJ:)ICtth tt» 



Power ON 

**?»A 



7«ec (appro* ) after power on 
WttA*6tt7|*Hr 



7 5 tec (appro* ) after power on 
»*ttA»SW7.5»tt 



A B 

Tone Number 



Entering Tort Mode 1 
Pressing WRITE button, turn tha power on. 
Coniulting Table |, compare the (ticking reading with 
that previously shown in the normel operation mode 






>l1»»«*»A«*0t*f- x 1 *- K«Ujp%i i*#» 

A* <nr i x f n 0>tt0fc i , t zwmtowtmx a 

**>** 0»IC«t*T' 3 tr. (Table C) 



8 Baa "i 

»„.",r7r~i •.] ; —''"»' ; T«*t M„a ^ 



Sutp«ctlv« 




Anlgntr board 
DlipUy board 

■odult board A aodula boar. . 

(■ound bloc k A) Umgj ||g£j ■) 

Poc ftaJtm U/Dp 



K M V 



ssagaSS 8 *" 7 iflfP^- sj^J^v 



■«1 Dttifitsrfr^ 



**'loiin7Z*i:aflTi 



VfV)|t^i&eV(A/D}«i|ir}Mfl 



• 



Table C 



laennmcation 



The module currently producing voice (that is being 
assigned to the input MIDI ON) will be displayed while 
in this mode. The module (A-F) and its sound block (A 
or B, i.e. module board A or B) is represented at the pre- 
determined place on the display window as shown in 
Fig. 4. 
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Sound Block A Sound Block B 

Fig. 4 

Entering Test Mode 2 

Press and hold PA RAM and switch the power on. The 
display will show patch name (see Fig. 3). 
Feeding an MIDI NOTE ON replaces a patch name 
character located at position assigned to the current 
module with the module name (A-F). On the NOTE 
OFF the name disappears, leaving the character position 
blank until the same module is assigned again. 



Mode 3. ROM (Assigner Board) 
Version Identification/Rotary 
Key Assignment 



Upon entering this mode, the display will show software 
version number in the assigner board ROM for 7 
seconds. 

In this mode modules are assigned from A to F in cyclic 
fashion, one at a time, on repetition of NOTE ON and 
OFF at the same key number. 

NOTE 

Module board ROM version number cannot be disclosed 
with this test mode. 



CAUTION 

Rotary assignment is not engaged when MIDI function 
has been set to MONO mode. Set to POLY when making 
use of rotary feature. Also, rotary assignment will be 
disordered when more than one key number is applied 
simultaneously. To recover, turn the unit off and 
reenter this mode. 



Entering Test Mode 3 

Press and hold VALUE and switch the power on. 
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Before performing the following adjustments, read TEST 
MODES. 



VCF 



i. 



Press ing [PARMj and [VALUg turn the power on. This 
procedure puts the unit into the combination of test 
modes 2 and 3. 



3. 



Press [ENTER! and JSHIFTl simultaneously and the 
associated LEDs will light. The number buttons Q] 
through @] will serve as individual natural key, 
respectively. Two modules, one each in voice blocks 
A and B are assigned in sequence to each key pres- 
sing. Assigned modules are identified on the display. 
Wait at least for 5 minutes before going to the next 
step. 

Without using external controller (leave PROGRAM- 
MER socket disengaged), edit tone parameter values 
to Fig. 5. 



4. Connect the oscilloscope to OUTPUT A L (MONO) 
and an open-circuit plug to B R (MONO). 

5. Press g] button twice. This will lower buttonsQ]-[B] 
by 2 octaves in pitch. 

6. Press the button (Hand verify that it produces A4 (A 
above middle C). 



7. 



Pressing button [§], determine the currently assigned 
modules on the display: Adjust trimpot on that 
module on module board A for a maximum level. 



8. In the same manner adjust the remaining modules on 
the module board A. 

9. Move the oscilloscope to OUTPUT B R (MONO) and 
the plug to OUTPUT A L (MONO). 

10. Repeat steps 7 and 8 for the modules on module 
board B. 
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ADVARSEL! 

Uhiumbatteri Eksplosionsfare 

Udskiftnjng ma kun loretages af en sagkyndig, 

og som beskrevet i servicemanual. 



VARNING I 

Uhiumbatteri. Exploaonsrisk. 
Fir endast bytas av behdrtg servia 
Se instruktioner i servicemanualen. 






View from parts side 



Lithium batten ma kun udskiftes med samme type 
og fabrikat 



Lithium batten for endast 
och fabnkat. 
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Lithiumbatteri. Fare lor eksplohon 

Ml bare skiftes av kvaklisert tekniker som 

beskrevet i servicemanualen. 



VAROITUS ! 

Lithiumparisto. Rajahdysvaara. 
Panston saa vaihtaa ainoastaai 
alan ammottimies. 



Lithium batteri ml kun utskiftes med samme type 
og fabrikat. 



Kun vaihat lithium periston KAYTA sam 
jan samaa tyyppia. 
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Lithiumpansto Rajahdysvaara. 
Pariston saa vaihtaa ainoastaan 
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Transmitted 



" 9 



I 
I 

! 



Recognized 



i 
i 

! 



Remarks 



t 



Basic Oefault 
Channel Changed 



x 



Mode 



Oefault 

Messages 

Altered 



i 

i 

i 

i 
p 



x 
************** 



Note j x 

Number j True voice! ************** 



Velocity Note ON 

Note OFF 



x 
x 



After 
Touch 



Key's 
Ch's 



x 



1 - 16 
1 - 16 



j memorized 



Mode 3. Mode 4 
POLY , MONO 
x 



i 

i 
i 

i 

i 



memorized 



- 127 

21 - 108 






I 
I 

I 
I 






o 

X 



v = 1 - 127 






+ 

i 
i 

i 
i 



X 

* 



I 
I 

I 



Pitch Bender 



} o 2/3/4/7/12 semi 8b Its reso. 



Control 
Change 



1 

5 

7 

64 

65 



r 
i 

i 
i 

i 



X 
X 
X 
X 
X 











Prog 

Change I True ft 



i 
i 



0-99(0-127) 
0-99(0-127) 



+ 



System Exclusive 



+ 



i 



System 



Common 



Song Pos 
Song Sel 
Tune 



^ 



System ,' c I ock 
Real Time ! Commands 



Aux I Local ON/OFF 



! {All Notes OFF 
Mes- I Active Sense 
sages I Reset 



Note: 



4 

Mode 1 
Mode 3 



♦ 



x 

X 



X 
X 



X 
X 
X 
X 






* 0-99(0-127) 
0-99(0-127) 



X 
X 

X 






Modulation 
Portamento time 
Vo I ume 
Holdl 
Portamento 

Switch 



** 



x 



i 
i 



X 

X 

X 



(123-127) 



i 
i 

i 
i 

! 



I 

I 

r 

i 
i 






+ 



* 
** 



Can be sot to o or x manual ly, and memorized 
As tone II :0 99(100 127 Ignored If received ) 
As patch ft :0-127 

See implementation notes for details. 



OMNI 
OMNI 



ON, 
OFF. 



POLY 
POLY 



Mode 2 
Mode 4 



OMNI ON. MONO 
OMNI OFF. MONO 




X 



Yes 

No 



if 1 1 wj i u 















1. 



TRANSMITTED DATA 






version 1.0 
Sep, 6 1986 






Status 



Second 






Third 



Description 



1100 nnnn Oppp pppp 









Notes : 



Program Change 

PPPPPPP = - 127 (0 - 99) 



Program Change ( TONE f ) are transmitted on CHANNEL A and/or 
channel B according to KEY MODE 
Program Change ( PATCH $ ) are transmitted on CONTROL CHANNEL 

a. On CHANNEL A OR CHANNEL B : 

TONE * is Transmitted If the corresponding function switch Is ON 
PPPPPPP = - 99 ; TONE No. 1 - 100 

b. On CONTROL CHANNEL : 

PATCH | is Transmitted If the corresponding function switch is ON 
PPPPPPP = - 63 : internal Memory PATCH A1 - H8 

64 -127 : Cartridge Memory PATCH A1 - H8 



2. 



RECOGNIZED RECEIVE DATA 






Status 


Second 


Third 


Description 






1000 nnnn 

1001 nnnn 


Okkk kkkk 
Okkk kkkk 


Owv ww 
0000 0000 


Note OFF. velocity Ignored 
Note OFF 










kkkkkkk =0-127 (21 - 108) 


*1 




1001 nnnn 


Okkk kkkk 


Ovvv WW 


Note ON 












kkkkkkk =0-127 (21 - 108) 
vvvvvvv * 1 - 127 


*1 




1011 nnnn 


0000 0001 


Ovvv WW 


Modulation 












vvvvvvv = - 127 




■ 


1011 nnnn 


0000 0101 


Ovvv WW 


Portamento time 
vvvvvvv = - 127 






1011 nnnn 


0000 0111 


Ovvv WW 


Vo 1 ume 

vvvvvvv = - 127 


*2 




1011 nnnn 
1011 nnnn 


0100 0000 
0100 0000 


01xx xxxx 
OOxx xxxx 


Hold 1 ON 
Hold 2 OFF 






1011 nnnn 
1011 nnnn 


, 0100 0001 
0100 0001 


01xx xxxx 
OOxx xxxx 


Portamento ON 
Portamento OFF 






1100 nnnn 


Oppp pppp 




Program Change 

PPPPPPP = - 127 (0 - 99) *2 


. *3 




1101 nnnn 


Ovvv WW 




Channel After Touch 
vvvvvvv = - 127 


*2 




1110 nnnn 


Owv ww 


Ovvv WW 


Pitch Bender Change 


*2 




1011 nnnn 
1011 nnnn 
1011 nnnn 


0111 1110 
0111 1111 
0111 1011 


OOOm mmmm 
0000 0000 
0000 0000 


Mono ON 
Poly ON 

ALL NOTES OFF 


*2 
*2 














tq 



ivi i\o- 



Notes : AM messages except PATCH i (Program Change) are received 

from CHANNEL A and/or CHANNEL B according to KEY MODE. 

*1 Note numbers outside of the range 21 - 108 are transposed to 
the nearest octave inside this range. 

*2 Received If the corresponding function switch is ON. 

*3 a. ON CHANNEL A OR CHANNEL B 

Received as TONE I If the corresponding function switch Is ON. 
ppppppp = - 99 : TONE No. 1 - 100 
b. ON CONTROL CHANNEL : 

Received as PATCH « if the corresponding function switch Is ON. 
ppppppp = - 63 : Internal Memory PATCH A1 - H8 

64 -127 : Cartridge Memory PATCH A1 - H8 



3. 



TRANSMITTED EXCLUSIVE MESSAGES 






3.1 When the 'Patch Bank' 
exclusive messages (3.1.1 pgr 

3. 1. 1 Program Number 



or 'Patch 
and 3. 1.2 

( PGR ) 



Number' Is changed, the following 
APR) are sent in sequence. 






Byte 



Description 



a 


1111 


0000 


b 


0100 


0001 


c 


0011 


0100 


d 


0000 


nnnn 


e 


0010 


0100 


f 


0011 


0000 


g 


0000 


0001 


h 


0000 


0000 


I 


OOpp 


pppp 


J 


0000 


0000 


k 


1111 


0111 



Exclusive status 
Roland ID $ 

Operation code = PGR (program number) 

Unit I = control channel, nnnn =0-15 

where nnnn + 1 = channel t 

Format type ( JX-10 ) 

Level 2 Patch 

Group I 

PGI Indicates the patch number 

Patch number 

NOP 

End of System Exclusive 






3,1.2 All Patch Parameters ( APR ) 









Byte 



Description 



a 1111 0000 
b 0100 0001 
c 0011 0101 
d 0000 nnnn 

e 0010 0100 
f 0011 0000 
g 0000 0001 
h Ovvv vvvv 

I 1111 0111 



Exclusive status 

Roland 10 « 

Operation code = APR (all parameters) 

Unit I = control channel, nnnn =0-15 

where nnnn + 1 = channel I 

Format type ( JX-10 ) 

Level 2 Patch 

Group I * 

Value ( - 127 ) 

In sequence (51 byte total) 

End of System Exclusive 



3.2 



Individual Patch Parameter ( IPR ) 
When the Patch Memory Factor is changed. 



Byte 



Description 



a 1111 0000 
b 0100 0001 
c 0011 0110 



Exclusive status 
Roland ID t 
Operation code = 



IPR (Individual parameter) 






20 



IWIKO-/0 



e 
f 

g 
h 

I 



0010 
0011 
0000 
OOpp 



0100 
0000 
0001 

pppp 



Ovvv WW 



J 1111 0111 



FEB. 1987 




d 0000 nnnn unit 



t = 



control channel, nnnn « - 15 



where nnnn + 1 * channel 
Format type ( JX-10 ) 
Level 2 Patch 
Group | 

Parameter • ( - 51 ) 
Value ( - 127 ) 
h and I ( repeatedly ) 
End of System Exclusive 






Notes 



• 



parameter 
t Function 



Value 



1. .18 



0-17 PATCH NAME 
18 U/L BALANCE 
DUAL DETUNE 
UPPER SPLIT POINT 
LOWER SPLIT POINT 
PORTAMENTO TIME 
BEND RANGE Oaaaaaaa 
BEND RANGE Obbbbbbb 
BEND RANGE * bbbbbbba 



19 
20 
21 
22 
23 
52 



In ASCII 
- 127 
- 127 
21 - 108 
21 - 108 
- 127 

0.32.64.96 
0.1 









24 
51 



KEY MOOE 
KEY MOOE 
KEY MOOE 



OOOOOOaa 
OOOOOObb 

■ bbaa 






25 
26 
27 
28 
29 
30 



TOTAL 
AFTER 
AFTER 
AFTER 
UPPER 
UPPER 



VOLUME 

TOUCH VIBRATO 
TOUCH BRILLIANCE 
TOUCH VOLUME 
TONE NUMBER 
CHROMATIC SHIFT 



31 UPPER KEY ASSIGN 






32 
33 



UPPER UNISON DETUNE 
UPPER HOLD 



34 UPPER LFO MOO DEPTH 

35 UPPER PORTAMENTO 

36 UPPER BENDER 



37 
38 

39 



Undefined 

LOWER TONE NUMBER 
LOWER CHROMATIC SHIFT 



aaaaaa 

32 
64 
96 
128 
160 
192 
224 
■ 
« 

* 

1 • 

2 = 

3 = 

4 = 
8 = 
- 
- 
- 
- 
- 
- 
104 ■ 

= 

1 = 

2 = 

4 = 

5 = 

6 = 
- 

* 

1 * 

>.- 

= 

1 * 
= 

1 * 



' 2 
' 3 
' 4 
7 
= 12 
= 12 
= 12 
= 12 
3 



Semi 
Semi 
Semi 
Semi 
Semi 
Semi 
Semi 
Semi 



Tones 
Tones 
Tones 
Tones 
Tones 
Tones 
Tones 
Tones 



2 

DUAL 

SPLIT 

A WHOLE 

8 WHOLE 

X - FADE 

T - VOICE 

127 

127 

127 

127 

99 

24 = - (+24) semi tones 
127 = (-24) - (-1) semi tones 
Poly-1 

Unlson-1 

Mono-1 

Poly-2 

Unlson-2 * 

Mono-2 

127 

OFF 

ON 

127 

OFF 

ON 

OFF 

ON 



0-99 
0-24 
104 -127 



- (+24) semi tones 
(-24) - (-1) semi tones 



40 LOWER KEY ASSIGN 



41 LOWER UNISON DETUNE 

42 LOWER HOLD 

43 LOWER LFO MOD DEPTH 

44 LOWER PORTAMENTO 



45 LOWER BENOER 

46 Undefined 

47 CHASE LEVEL 

48 CHASE MODE 






49 CHASE TIME 

50 CHASE PLAY 






m 


Poly-1 


1 


= 


Unlson-1 


2 


■ 


Mono-1 


4 


s 


Poly-2 


5 


a 


Unlson-2 


6 


= 


Mono-2 





- 


127 





r 


OFF 


1 


s 


ON 





- 


127 





8 


OFF 


1 


s 


ON 





3 


OFF 


1 


e 


ON 





- 


127 





- 


A-B 


1 


s 


A-B-B- 


2 


= 


A-B-A- 


1 


— 


127 





s 


OFF 


1 


= 


ON 






3.3 When the 'Tone Number' is changed, the following exclusive 
messages (3.3.1 PGR and 3.3.2 APR) are sent In sequence. 






3. 3. 1 Program Number 

Byte 



( PGR ) 
Description 



a 


1111 


0000 


b 


0100 


0001 


c 


0011 


0100 


d 


0000 


nnnn 


e 


0010 


0100 


f 


0010 


0000 


f 


0000 


OOgg 


h 


0000 


0000 


I 


ottt 


tttt 


J 


0000 


0000 


k 


1111 


0111 



Exclusive status 
Roland 10 I 

Operation code * PGR (program number) 
Unit I = control channel, nnnn =0-15 
where nnnn + 1 * channel t 
Format type ( JX-10 ) 
Level 1 Tone 

Group # gg = 01 Tone A 

gg = 10 Tone B 
PGt Indicates the tone number 
Tone number 
NOP 

End of System Exclusive 



3.3.2 All Tone Parameters 






Byte 



( APR ) 
Description 



a 1111 0000 
b 0100 0001 
C 0011 0101 

d 0000 nnnn 

e 0010 0100 
f 0010 0000 
g 0000 OOgg 

h Ovvv vvvv 

I 1111 0111 



Exclusive status 
Roland ID I 

Operation code = APR (all parameters) 






Unit | = control channel 
where nnnn + 1 = channel i 
Format type ( JX-10 ) 
Level | = 1 

Group i gg = 01 Tone A 

gg = 10 Tone B 
Value ( - 127 ) 
In sequence (59 byte total) 
End of System Exclusive 



nnnn =0-15 



nlNpvfla mi* hi i -• 






If I i\u / u 



3.4 



Individual Tone Parameter ( ipr 
When the Parameter Is changed. 



) 



Byte 



a 1111 0000 
b 0100 0001 
c 0011 0110 
d 0000 nnnn 



e 0010 
f 0010 
g 0000 



0100 
0000 
00 gg 



h OOpp pppp 
I Ovvv WW 



Description 



Exclusive status 
Roland ID t 

Operation code = IPR (Individual parameter) 



Unit t = control channel 
where nnnn + 1 = channel 
Format type ( JX-10 ) 
Level 1=1 

gg = 01 Tone A 

gg = 10 Tone B 

t ( - 58 ) 
- 127 ) 

repeatedly ) 



Group I 

Parameter 
Value ( o 
h and I ( 



J 1111 0111 End of System Exclusive 



nnnn =0-15 






Notes 



Parameter 
• Function 



Value 



0-9 NAME-0. .9 

10 Undefined 

11 DCO-1 RANGE 






12 DCO-1 WAVEFORM 






13 DCO-1 TUNE 

14 DCO-1 LFO HOD DEPTH 

15 DCO-1 ENV MOD DEPTH 

16 DCO-2 RANGE 



17 DCO-2 WAVEFORM 



18 DCO-2 CROSSMOD 



19 DCO-2 TUNE 

20 DCO-2 FINE TUNE 

21 DCO-2 LFO MOD OEPTH 

22 DCO-1 ENV MOD DEPTH 

23 Undefined 

24 Undefined 

25 Undefined 

26 DCO OYNAMICS 



27 DCO ENV MODE 









In ASCI I 





32 

64 

96 



32 

64 

96 









32 

64 

96 



32 

64 

96 



32 

64 

96 











28 MIXER DCO-1 





32 

64 

96 



32 

64 

96 





31 
63 
95 
127 
31 
63 
95 
127 

127 

127 

127 
31 
63 
95 

127 
31 
63 
95 

127 
31 
63 
95 

127 

127 

127 

127 

127 



( 



16' 
8' 
4' 
2' 

Noise 

Sawtooth Wave 
Pulse Wave 
Square Wave 
-1 oct — +1 oct 



) 



* 16' 

= 8' 
s 4' 

« Noise 

* Sawtooth Wave 
- Pulse Wave 

8 Square Wave 

* OFF 

B SYNC 1 
s SYNC 2 

XMOD (cross modulation) 
-1 oct — 41 oct ) 
-50 cent — +50 cent ) 



( 
( 



31 

63 

95 

127 

31 

63 

95 

127 

127 



OFF 

1 

2 
3 

ENV-2 
ENV-2 
ENV-1 
ENV-1 



Inverted 
Normal 
Inverted 
Normal 



21 



29 MIXER DCO-2 

30 MIXER ENV MOO DEPTH 

31 MIXER DYNAMICS 



32 MIXER ENV MODE 



33 HPF CUTOFF FREQ 



41 
42 



43 



45 

46 

47 
48 
49 
50 

51 



52 
53 
54 
55 
56 



57 

58 






34 VCF CUTOFF FREQ 

35 VCF RESONANCE 

36 VCF LFO MOD OEPTH 

37 VCF ENV MOD DEPTH 

38 VCF KEY FOLLOW 

39 VCF DYNAMICS 









40 VCF ENV MODE 






VCA LEVEL 
VCA DYNAMICS 









CHORUS 















44 LFO WAVEFORM 












32 

64 
96 






LFO DELAY TIME 
LFO RATE 



ENV 
ENV 
ENV 
ENV 
ENV 



1 
1 
1 
1 

1 



ATTACK TIME 
DECAY TIME 
SUSTAIN LEVEL 
RELEASE TIME 
KEY FOLLOW 



. 






ENV-2 ATTACK TIME 
ENV-2 DECAY TIME 
ENV-2 SUSTAIN LEVEL 
ENV-2 RELEASE TIME 
ENV-2 KEY FOLLOW 



Undefined 

VCA ENV MODE 



32 

64 

96 



32 

64 

96 



















32 
64 
96 


32 
64 
96 


- 
32 
64 • 
96 ■ 
- 
32 - 
64 - 
- 
32 - 
64 - 
- 
- 

- 
- 
- 
- 
- 
32 - 
64 - 
96 - 

- 
- 

- 
- 
- 
32 - 

64 - 
96 - 

- 

64 - 



- 127 

- 127 

■ 31 

- 63 

■ 95 

- 127 

• 31 

■ 63 

• 95 
127 

■ 31 
63 
95 

127 
127 
127 
127 
127 
127 
31 
63 
95 
127 
31 i 
63 i 
95 ■ 
127 i 
127 
31 i 
63 « 
95 = 
127 • 
31 * 
63 * 
127 = 
31 = 
63 = 
127 = 
127 
127 

127 

127 

127 

127 
31 = 
63 = 
95 = 

127 = 

127 

127 

127 

127 
31 = 
63 = 
95 » 

127 = 

63 « 
127 = 



OFF 

1 

2 

3 
ENV-2 
ENV-2 
ENV-1 

ENV-1 



1 

2 

3 



i 



t 



1 

i 



Inverted 
Norma I 

Inverted 
Normal 






OFF 

1 

2 

3 
ENV-2 Inverted 
ENV-2 Normal 
ENV-1 Inverted 
ENV-1 Normal 

OFF 

1 

2 

3 
OFF 

1 

2 
Random 
Square Wave 
Triangle Wave 



OFF 
1 
2 
3 



OFF 
1 

2 
3 

Gate 

ENV-2 Normal 






3.5 Bulk Dump 



( 8LD ) 









How to enter to 'BULK DUMP' mode : 

1. Press both MIDI and WRITE button. 

2. Select BULK DUMP by ALPHA-DIAL, then 



press ENTER. 



22 



FEB. 1987 



3.5.1 



Bulk Dump [ PATCH 1 

Byte 



a 1111 oooo 

b 0100 0001 

C 0011 0111 

d 0000 nnnn 



e 0010 
f 0011 
g 00*00 
h 0000 
I OOpp 
J 0000 



0100 
0000 
0001 
0000 

pppp 

WW 



k 1111 0111 



Notes 



Description 



Exclusive status 

Roland ID t 

Operation code = BLO ( bulk dump ) 

Unit | = control channel, nnnn = 

where nnnn+ 1 = channel I 

Format type ( JX-10 ) 

Level t * 2 Patch 

Group | 

P6I Indicates the Patch number 
Patch number ( - 63 ) 
Value ( o - 15 ) 
In sequence ( 96 bytes total ) 
End of System Exclusive 



- 15 



Bulk Damp [ PATCH ] 
A1 - H8(pppppp = o 



Is aval I able 
63) only, 



the Internal Memory PATCH 



3.5.2 



Bulk Oump [ TONE ) 
B Y te Description 



a 


1111 


0000 


b 


0100 


0001 


c 


0011 


0111 


d 


0000 


nnnn 


e 


0010 


0100 


f 


0010 


0000 


g 


0000 


0001 


h 


0000 


0000 


1 


oott 


tttt 


J 


Ovvv 

1 


WW 


k 


1111* 


0111 



Exclusive status 

Roland ID I 

Operation code = BID ( bulk dump ) 

Unit | = control channel, nnnn = 

where nnnn + 1 = channel # 

Format type ( JX-10 ) 

Level | = 1 Tone 

Group I 

PG| Indicates the Tone 

Tone number ( - 49 ) 

Value ( - 127 ) 

In sequence ( 59 bytes total ) 

End of System Exclusive 



- 15 



Notes : 

(Utt?r= IJS) in!y. aVa " able th8 lnternal nenor > T0NE « 

* 
* 

3.5.3 Sequence of Bulk Dump ; 



1 - 50 



i 



A. 



1: 
2: 



Bulk Dump [ PATCH ] message repeats 64 times. 
Bulk Dump [ TONE ] message 'repeats 50 times. 



RECOGNIZED EXCLUSIVE MESSAGES 



i 

I 

I 

4 



All Exclusive messages described In, section 3. 






1 



22 






